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Introduction 
The potential applications for computers in expediting 
medical research and improving patient care are well recog- 
nized. However, in a medical environment full exploitation 
of the latent powers of available electronic devices depends 
on one vital factor. That is, giving the physicians, research 
scientists, or administrators direct control of the type o f  
information acquired and stored, how it is related, and the 
tiping of acquisition and retrieval. From the viewpoint of 
these professional users, the paramount goal is to achieve 
such direct control without sacrificing the valuable time 
and effort required ta become experts in the esoteric art o f  
computer programming and systems operation. This concept of 
immediate control was the basis for developing MEDATA, an 
amalgamation of techniques which allows the user to organize, 
collect, store, and retrieve all types of medical data with- 
out resorting to the intricacies of formal computer science. 
Organization of Data 
The MEDATA system does not specify the information 
structure but provides a framework for  processing any struc- 
ture required for the purposes of the user. Data are rou- 
tinely collected on some form or questionnaire. Compilations 
such as abstracts in a library may not use printed forms, but 
the questions are implied by words such as Title, Author, Jour- 
nal, and Abstract associated with the data. 
Data on forms are usually related by headings and sub- 
headings into a format resembling an outline. In the MEDATA 
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system selected typewriter symbols are used as prefixes to 
the questions or headings which express and preserve the 
relationships established by the user. 
represents a broad classification of the questions following 
it, as illustrated in Figure I. Occasionally the heading 
will be additional information to be retrieved with each 
question, as in Figure 11. 
A heading usually 
When forms are used, the answers can vary from a numer- 
ic quantity to English prose and are frequently a combina- 
tion of these. The technique of enclosing quantitative or 
coded data in parentheses at the beginning of the answer 
permits expression of any type of answer. This gives the 
physician opportunity for unrestricted expression and the 
statistician opportunity to retrieve quantitative data. 
Methods of Data Input 
A programmed typewriter with an auxiliary paper tape is 
the input device. This procedure has several advantages. 
Unlimited numbers of characters may be used for entering 
data. The transcriber is the secretary, who is accustomed 
to using the information and is familiar with the notations 
and spelling. Coding sheets, which are laborious to prepare 
and proofread, are eliminated. The typed copy produced 
simultaneous1y.with the data tape satisfies the legal re- 
quirements for preservation of a document signed by the 
physician. 
The programmed typewriter is used to define the hierar- 
chical structure for the questions as well as to enter the 
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data collected, To enter the format of a new data collection 
form into the system, the questions in their outline form are 
typed and simultaneously punched into a paper tape. This 
paper tape uniquely defines the collection form and is used 
to control the typewriter and paper tape punch each time 
data are collected on this questionnaire. The position of 
the question in the outline format is flagged by preceding 
it with one of the selected typewriter symbols. Questions 
may be grouped in subdivisions to nine levels. The typewriter 
characters selected to relate these subdivisions are referred 
to as position codes. These codes are $, #,  @, * I  ? r  e ,  
f, ', % *  A colon (:) and typewriter programming codes are 
entered after each question requiring data. Figure I is an 
example of part of a laboratory collection form showing 
several levels of subdivisions. 
Any headings or typewriter formatting characters, such 
as the name of the form or institution, can be entered pre- 
ceding the first position code and will affect the appearance 
of the typed document but will not affect the storage and 
retrieval program. When the specific tape created for the 
form is used as a control tape, special headings are copied 
onto the typed document but not copied onto the paper tape 
being punched. Figure I1 is an example of a program tape 
used for medical summaries showing the outline headings and 
the position codes. 
The position codes, the question, and the colon are 
MEDATA Horton, et al, Page 4 
copied from the control tape to the new paper tape. 
question and colon are typed on the document. If data are 
to be entered, the typewriter programming codes after the 
question will cause control to be transferred to the secre- 
tary. Data entered through the keyboard will appear on the 
document and will be punched into the new paper tape. Quan- 
titative or coded data are enclosed in parentheses at the 
beginning of the entry. Any parentheses after the first 
character of the data are assumed to be part of the prose data. 
Figures I11 and PV are medical summaries collected using this 
procedure. 
The 
This subsystem for data collection has been formally 
titled STAT for systematized terminal acquisition technique 
and is being prepared in detail for publication. 
Storage of Data 
13 
The method of storing data on the mass storage medium 
departs radically from current data handling techniques. 
Both the question and its answer are stored for each set of 
data. This is an extravagant use of storage facilities, but 
it allows extreme flexibility, which is the primary objective. 
If the question precedes each answer, the information may be 
retrieved by restating the question and doing a phrase search 
of the mass memory. Any question can be added to the system 
by inserting it on the tape controlling the typewriter. No 
changes are required in the storage or retrieval programs, 
The physician and his secretary have complete control. Fac- 
simile storage, or FACS, as this data management concept is 
called, will be discussed in detail elsewhere. 7 
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Retrieval o f  Data 
Extraction of pertinent data from the file is as flex- 
ible as the storage of the data. The terminal typewriter 
or card reader is used for medical requests based on four 
questions: WHO?, WHAT?, WHEN?, 1/03. 
WHO? may be the patient's name or ID number for medical 
records or the author's name for library purposes. If more 
than one name is required, they can be entered in a series 
separated by semicolons. If selected data are to be re- 
trieved for every name in the file, the request is answered 
by the word "ALL." 
WHAT? may have answers ranging from one item to a com- 
plete medical record. If a complete record is required, 
the name of that record is entered. A single item or group 
of items can be retrieved by entering the name of the record, 
a hyphen, and the name of the item or group to be retrieved. 
Figure V illustrates the information retrieved by a request 
for all smuhary information on a patient. SUM is the name of 
the record of MEDICAL SUMMARY data. If a common item is to be 
retrieved from several records with different names, such as 
the diagnoses from all hospital records for the patient, the 
question is answered ALL-DIAGNOSIS. Figure VI1 shows how an 
item of information can be retrieved from charts originating 
in several unrelated offices with no limitations imposed on 
any of the offices. If selected records are to be retrieved 
depending on content, the question is answered by the name of 
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the record, hyphen ( - 1 ,  the question, colon ( : I ,  and the 
required series of symbols. Figure VI shows the selection 
of the chart with a specified phrase in the diagnosis, 
The user-designed system of headings and subheadings 
has a particular advantage in handling medical data. For 
example, if information on g e s  is requested, the data are -
returned with all superior and inferior headings--pupils 
belonging to eyes, under the major title, head. This is 
necessary for questions like WBC (white blood cells or 
-
count) which may be found in blood, serum, urine, etc. 
Data on WBC are retrieved with all the headings under 
which it appears. Figure VI11 shows the retrieval of an 
item and its identifiers from several sections of the chart 
shown in Figure I. LAB is the record name for the LABORATORY 
SCREENING TESTS. 
WHEN? may be a specific date, a series or range of date8, 
or all dates. Figures V, VI, VII, VI11 illustrate this. 
1/0 is the choice of the available output units: 
TYPEWRITER, PRINTER, MAGNETIC TAPE, or DISK depending on 
the application and availability. 
This data storage and retrieval system can be used as 
a FORTRAN subroutine in developing the data tapes for more 
elaborate tabular or mathematical statistical manipulations 
which users may wish to undertake with existing packaged 
statistical programs. Of course, special programming is 
required, but the task is more than half finished when the 
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data are available in computer-readable form. A complete 
description of this natural inquiry language for retrieval 
is in preparation. 14 
Computer Requirements 
Computer requirements for the system are minimal. The 
system is written in an extremely basic FORTRAN using only 
READ, WRITE, DO statements, GO TO statements, computed GO 
TO statements, arithmetic IF statements, arithmetic state- 
ments, and COMMON. All communications between subroutines 
are done through COMMON to achieve maximum speed and minimum 
core requirements. As real-time multiterminal monitors 
become available, the FORTRAN program can be modified to 
accept requests from terminals. 
MEDATA was. developed using an SDS 930 with a console 
typewriter and magnetic tapes for storage.. An IBM 1050 is 
the programmed typewriter used in this system. 
Plans for Use of MEDATA Concepts 
The system is being used for processing medical data 
on the astronauts at NASA Manned Spacecraft Center, Houston, 
Texas. The basic techniques are applicable for literature 
storage and retrieval, administrative records, and many 
other automated data processing requirements of a medical 
institution. Currently, the MEDATA methodology is being 
adopted for storage and retrieval of all personnel data for 
the staff of The University of Texas M. D. Anderson Hospital 
and Tumor Institute. Preliminary demonstrations have been 
conducted as the first step toward applying WDATA techniques 
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for all medical records in the institution. 
The system has received enthusiastic support from 
the professional staff using the techniques and those who 
have participated in demonstrations. The operations are 
quickly assimilated by persons with no background in 
computer science, and the users appreciate a sense of full 
control. 
Secretarial or clerical personnel were easily and 
rapidly trained to create basic master tapes from the 
medical records and insert initial data as well as add 
subsequent observations. The only prerequisites are 
familiarity with mechanical operation of the programmed 
typewriter and reasonable typing skill. Typographic errors 
are quickly corrected by deleting incorrect entries and 
typing the correct information. Querying the computer 
using the WHO, WHAT, WHEN, I/O technique can be accomplished 
by anyone--typist or not--after five minutes of training. 
Neither the physician nor the typist needs to learn a new 
language to use the computer. 
Discussion 
The pattern of progress in applying computer sciences 
to everyday problems may be likened to the pattern of growth 
in an Airdale puppy. Each extremity seems to develop 
independently, and not until maturity is reached does the 
beast present an appearance of functional integrity. The 
advent of time-sharing technology is focusing increasing 
attention on the most retarded extremity of computer science-- 
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providing the unsophisticated user access to computer 
power. For the concept of time-sharing to realize its 
full potential, the computer must become a functioning 
part of the user's environment. The capabilities of com- 
puter connected terminals are multifold and include not 
only the control of central computer analyses and cmmuni- 
cation facilities but also provide significant improvements 
in data collection and retrieval options. The developments 
reported here explore the integration of new ideas and 
available equipment to produce a user-oriented medical 
data collection, storage, and retrieval system. 
During the conception and embryogenesis of MEDATA, 
a concerted effort was made to utilize the applicable 
published ideas in the field. The integration of a terminal 
into the system for acquisition and retrieval of data by 
the medical user has been employed by others. 2 ,  10, 15 
The advantages of direct input by the secretarial personnel 
through a programmed typewriter terminal was adopted by 
the National Library of Medicine MEDLARS activity, and 
elsewhere User-oriented data organization and variable 
field structuring are features of several medically-oriented 
6 ,  88 9 ,  l1 and the user-oriented retrieval 
language (Who, What, When) was first published by our own 
group a year ago.' The amalgamation of these approaches 
to the various facets of medical records automation re- 
sulted in MEDATA, which offers new dimensions to the field. 
MEDATA Horton, et al, Page 10 
Summary 
MEDATA, an automated medical records system, represents 
an organized approach to the collection, storage, and retrieval 
of medical data. This completely user-oriented system takes 
advantage of the background and training of the medical sec- 
retary and simultaneously by-passes the conventional keypunch 
operators and coders. It is capable of responding directly 
(in his own terminology) to the user who lacks extensive 
computer background. The system is inexpensive to maintain, 
and the programs and basic system concepts are machine inde- 
pendent . 
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S C L I N  P A T H  
YCBC 
@Hb: 
BWBC: 
@MORPH 
*RBC: 
*WBC: 
*PLATELETS: 
YUA 
@pH: 
@Sp Gr: 
@ A 1  b: 
BM I CRO 
*RBC: 
*WBC: 
*BACT: 
$X-RAY 
Figure I - S a m p l e  Program Tape 
W H A L E R S  H O S P I T A L  
New B e d f o r d ,  M a s s a c h u s e t t s  
MED I CAL SUMMARY 
$ID NO: 
$NAME: 
$DATE: 
$PURPOSE OF EXAM: 
#PRESENT i LLNESS: 
#DIAGNOSIS: 
I T R  E ATM ENT : 
#COMMENTS : 
$ EXAM I N I NG F AC I L I TY : 
$PHYSICIAN:  
F i g u r e  I I  - P r o g r a m  Tape f o r  Medical Summary 
W H A L E R S  H O S P I T A L  
New Bedford, Massachusetts 
MED I CAL SUMMARY 
I D  NO: 12345 
NAME: Mobius, R icha rd  
DAK: 14Dec66 
PURPOSE OF EXAf.1: Medica l  Complaint--Limp 
PRESE NT I L I N  m: Several  years ago n o t i c e d  severe l i m p  
a f t e r  ocean voyage, PE shows absense 
o f  l e f t  lower e x t r e m i t y .  
D I A G N O S I S :  (Y902-4991-0000)* Traumat ic  ampu ta t i on  
(whale b i t e )  l e f t  lower  leg, o l d ,  
JR E ATM ENT : Tender l o v i n g  c a r e  
COBlMENTS : Cont inue f o l l o w - u p  
E X A M I N I N G  FACILITY: Whalers Hospital, ,  New Bedford, Mass. 
P H Y S I C I A N :  David Jones, M a D ,  
U n d e r l i n e d  words were typed a u t o m a t i c a l l y  by programmed t ype -  
w r i t e r  under t h e  c o n t r o l  o f  t h e  program tape  desc r ibed  i n  
F i g u r e  I I .  
*SNOP coding: Topography Y920 Lower l e f t  e x t r e m i t y  
Morphology 1472 Traumat ic  amputat ion 
E t l o l o g y  4991 Whale 
Function 0000 Not a p p l l c a b l e  
3 
eomp 1 e t e  
F i g u r e  1 1 1  - Medlca l  Summary-14Dec66 
W H A L E R S  H O S P I T A L  
New Bedford, Massachusetts 
MED I CAL SUMMARY 
12345  
Mobius, R icha rd  
01Jan67 
' Medica l  Complaint  "not  f e e l i n g  w e l l ,  
Doc" 
-: 
PRES ENT I-: About 3 hours f o l l o w i n g  consumption 
o f  one -ha l f  b a r r e l  s p i c e d  Jamafcan 
rum, p a t l e n t  n o t i c e d  onse t  o f  b l u r r e d  
v i s ion ,  occas iona l  d i zz iness ,  nausea0 
and acu te  hear tbu rn .  Exam showed 
e l d e r l y  w h i t e  male i n  m!nor d i s t r e s s  
w l t h o u t  s l g n l f l c a n t  p h y s i c a l  f i n d i n g s .  
.DIAGNOSIS: 
TR E ATMENX: 
(0000-0000-0000-7236)* Acute overdose 
o f  sp i ces  
Gelucil PRN 
Advised p a t i e n t  t o  use unspiced rum 
i n  f u t u r e ,  
C OMM F NT S : Return f o r  fol low-up one week. 
E X A M  I NlNG FACILITY: Whalers Hospi t a l ,  New Bedford, Mass, 
PHYSICIAN: David Jones, M.D. 
U n d e r l i n e d  words were typed a u t o m a t i c a l l y  by programmed t ype -  
w r i t e r  under t h e  c o n t r o l  o f  t h e  program t a p e  d e s c r i b e d  i n  
F i g u r e  1 1 .  
*SNOP cod i ng: Topography 0000 Not appl i c a b l e  
Morphology 0000 Not appl  i cab1 e 
E t i o l o g y  0000 Not assigned (Sp ices )  
F u n c t i o n  7236  Food I n t o l e r a n c e  
3 
F i g u r e  I V  - Medical  Summary-OlJan67 
WHO 12345. MOBIUS, RICHARD. 
WHAT SUM-PURPOSE OF EXAM. 
WHEN ALL. 
I/O TYPE. 
12345 MOBIUS, RICHARD 14DEC66 
MEDICAL SUMMARY 
FURPOSE OF EXAM: MEDICAL COMPLAINT--LIMP 
PRESENT ILLNESS: SEVERAL YEARS AGO NOTICED SEVERE LIMP 
AFTER OCEAN VOYAGE. PE SHOWS ABSENCE 
OF LEFT LOWER EXTREMITY. 
DIAGNOSIS: (Y902-$472-4991-0000) TRAUMATIC AMPUTATION 
(WHALE BITE) LEFT LOWER LEG, OLD. 
TREATMENT : TENDER LOVING CARE 
COMMENTS : CONTINUE FOLLOW-UP 
12345 MOBIUS, 
MEDICAL SUMMARY 
PURPOSE OF EXAM: 
PRESENT ILLNESS: 
DIAGNOSIS: 
TREATMENT : 
COMMENTS : 
a 
RICHARD 01JAN67 
MEDICAL COMPLAINT "NOT FEELING WELL, 
DOC " 
ABOUT 3 HOURS FOLLOWING CONSUMPTION 
OF ONE-HALF BARREL SPICED JAMAICAN 
RUM, PATIENT NOTICED ONSET OF BLURRED 
VISION, OCCASIONAL DIZZINESS, NAUSEA,, 
AND ACUTE HEARTBURN. EXAM SHOWED 
ELDERLY WHITE MALE IN MINOR DISTRESS 
WITHOUT SIGNIFICANT PHYSICAL FINDINGS. 
(0000-0000-0000-7236) ACUTE OVERDOSE 
OF SPICES 
GELUCIL PRN 
ADVISED PATIENT TO USE UNSPICED RUM 
IN FUTURE. 
RETURN FOR FOLLOW-UP ONE WEEK. 
Figure V - Purpose of Exam Retrieved 
WHO ALL 0 
WHAT SUM-DIAGNOSIS: WHALE BITE. 
WHEN OlDEC66 - 28FEB67. 
I/O TYPE e 
12345 MOBIUS, RICHARD 14DEC66 
MEDICAL SUMMARY 
PURPOSE OF EXAM: MEDICAL COMPLAINT--LIMP 
DIAGNOSIS: (Y902-1472-4991-0000) TRAUMATIC AMPUTATION 
(WHALE BITE) LEFT LOWER LEG, OLD. 
Figure VI - Diagnosis Retrieved 
WHO MOBIUS, RICHARD. 
WHAT ALL-DIAGNOSIS. 
WHEN OlJAN67 - 28FEB67. 
I/O TYPE 
12345 MOBIUS, RICHARD 03FEB67 
DENTAL REPORT 
DIAGNOSIS: GUMS AND REMAINING TOOTH HEALTHY. 
12345 MOBIUS, RICHARD 28FEB67 
EYE EXAMINATION 
DIAGNOSIS: POOR EYES, MAY CHASE WHALES WITH GLASSES ONLY. 
12345 MOBIUS, RICHARD 01JAN67 
MEDICAL SUMMARY 
DIAGNOSIS: (0000-0000-0000-7236) ACVTE OVERDOSE 
OF SPICES. 
Figure VI1 - Diagnosis Retrieved 
WHO MOBIUS, RICHARD 
WHAT LAB-WBC 
WHEN 06MAR67.  
I/O TYPE. 
12345 MOBIUS, RICHARD 
LABORATORY SCREENING TESTS 
CLINICAL PATH 
CBC 
mc: $0,200 
MORPH 
WBC: NORMAL 
UA 
MICRO 
WBC: NEGATIVE 
06MAR67 
Figure VIII - WBC' Retrieved 
DATE: June 30, 1967 
NAME : Tate Muldown M i n c k l e r  
PLACE AND DATE 
OF BIRTH: Kal I s p e l  1 , Montana, 
SOCIAL SECURITY 
NUMBER: 
HOME ADDRESS: 5606 Bankside Dr ive,  Houston, Texas 77035 
Area Code 713-729-3970 
O F F I C E  ADDRESS: The U n i v e r s i t y  of  Texas M. D. Anderson H o s p i t a l  
and Tumor I n s t i t u t e ,  6723 Ber tner  Avenue, Houston 
Texas 77025 
Area code 713-529-4311, Extens ion 4 5 1  
MARITAL STATUS: Mar r i ed  on June 19, 1956 - Barbara Jean S c a r f f  
CH I LOREN: F i ve  
EDUCATION: 
1951-55 J.ALO Reed Col 1 ege, Po r t  land, Oregon 
B io l ogy  
1955-59 j 4 . D e ,  U n i v e r s i t y  o f  Oregon Medical School, 
Por t  land, Oregon 
1959-60 J n t e r n s h i o  (General Rota t  in%) 
Jackson Hemor i a l  Hosp i ta l ,  Miami , F l o r i d a  
1960-61 P a t h o l o ~ v  Residencv, Jackson Clernorfal Hosp i ta l ,  
Miami, F l o r i d a  ( W e  A, D, Anderson, M e  D,) 
1961-63 Res idencv, General Rose Memor I a1 
Hosp i ta l ,  Denver, Colorado ( J e f f  Minck ler ,  M,D,, 
PheD. 
1963-64 Res i dency , USPHS, Na t i ona l  Cancer 
I n s t i t u t e ,  Washington, D.C. 
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CURRICULUM V I T A E  
Tate M e  M i n c k l e r  
LICENSURE: 
1 9 6 0  
1 9 6 0  
1963  
1965 
S P E C I A L T Y  BOARD 
1965 
1966  
APPOINTMENTS: 
June 1 9 6 3  
t o  J u l y  1965  
June 1963 t o  
January 1 9 6 4  
January 1 9 6 4  t o  
J u l y  1965 
J u l y  1965 
t o  present  
May 1967  t o  
present  
C e r t i f i e d  N a t i o n a l  Board o f  Medical  Examiners 
S t a t e  o f  F l o r i d a  ( I n a c t i v e )  
S t a t e  o f  Colorado 
S t a t e  o f  Texas 
C E R T I F I C A T I O N :  
Anatom i c Pathol  ogy 
C 1  i n i c a l  Pathology 
Surgeon ( L t .  Commander), U n i t e d  S t a t e s  P u b l i c  
H e a l t h  Serv i ce  
Pa tho log i s t ,  T issue Pathology Uni t ,  V i r o l o g y  
Research Resources Branch, N a t i o n a l  Cancer 
I n s t i t u t e ,  N a t i o n a l  I n s t i t u t e s  o f  Health, 
Washington, 0. C. 
Head, T issue Pathology U n i t  (Human Tissue 
Procurement Program 1 
V i r o l o g y  Research Resources Branch 
N a t i o n a l  Cancer I n s t i t u t e ,  N a t i o n a l  I n s t i t u t e s  
o f  Health, Washington D. C. 
A s s i s t a n t  P a t h o l o g i s t ,  S e c t i o n  of  Exper imental  
Pathology, Department o f  Pathology; Medical  Systems 
Analyst ,  Department o f  Biomathematics; A s s i s t a n t  
P ro fesso r  o f  Pathology, The U n i v e r s i t y  o f  Texas 
M e  0. Anderson H o s p i t a l  and Tumor I n s t i t u t e ,  Houston, 
Texas 
Chief, S e c t i o n  o f  Medical I n f o r m a t i o n  Management 
Systems, Department o f  Biomathematics, The U n i v e r s i t y  
o f  Texas M. D. Anderson H o s p i t a l  and Tumor I n s t i t u t e ,  
Houston, Texas 
S C I E N T I F I C  AND PROFESSIONAL O R G A N I Z A T I O N S :  
American A s s o c i a t i o n  f o r  t h e  Advancement o f  
American S o c i e t y  o f  C l i n i c a l  P a t h o l o g i s t s  
Houston S o c i e t y  o f  C l i n i c a l  P a t h o l o g i s t s  
The New York Academy o f  Sciences 
S o c i e t y  f o r  C ryob io logy  (Founding Member) 
H a r r i s  County Medical  S o c i e t y  
Science 
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CURRICULUM V I T A E  
Tate M, M i n c k l e r  
S C I E N T I F I C  AND PROFESSIONAL ORGANIZATIONS: (Cont,) 
American Medical  Assoc ia t i on  
A s s o c i a t i o n  f o r  Computing Machinery 
Post Graduate Medical  Assembly o f  
Texas Medical  Assoc ia t i on  
Academic C l i n i c a l  Labora tory  Phys ic ians  and 
American Medical  W r i t e r s  Assoc ia t i on  
South Texas 
S c i e n t i s t s  
COMMITTEE A C T I V I T I E S :  
Local : 
Nat iona l  : 
Member- S c i e n t i f i c  Advisory Counci l  f o r  t he  
Common Research Computer F a c i l i t y ,  Texas 
Medical  Center, Houston, Texas 
Member- Medical  Records Committee, The U n i v e r s i t y  
o f  Texas M, D. Anderson H o s p i t a l  and Tumor 
i n s t i t u t e ,  Houston, Texas 
Member- Committee on Computer Technics i n  
Labora tory  Medic ine of t he  American Soc ie ty  o f  
C 1  i n i c a l  P a t h o l o g i s t s  
Member- ad hoc Committee on the  Use o f  Cqdaver 
Tissue, Na t iona l  Academy o f  Sciences, Na t iona l  
Research Counci 1 
SPECIAL  INTERESTS: 
Development o f  medical  i n f o r m a t i o n  systems, 
e s p e c i a l l y  pathology da ta  automat ion 
A p p l i c a t i o n  o f  computers t o  medical  problems 
U t i  1 i z a t  i o n  o f  human t i s s u e s  f o r  research and 
p a t i e n t  care  
C 1  i n i c a l  and anatomical  pa tho logy  
Cryob io logy  
Medical  records 
CONTRACT AND GRANT A C T I V I T Y :  
1965-1967 NASA Contract ,  NSR-44-012-039, Co-Pr inc ipa l  
I n v e s t i g a t o r  w i t h  Lee D, Cady, Jr, M.D., 
Dr, P.H., " I n s t a l l a t i o n  o f  MEDATA/ I  a t  t h e  
Na t iona l  Aeronaut ics  and Space A d m i n i s t r a t i o n ' s  
Manned Spacecraf t  Center, Houston, $115,000.00 
P a g e  4 
ClJRR I CULUM V I  TAE 
T a t e  M. M i n c k l e r  
CONTRACT AND GRANT ACTIVITY: ( C o n t . )  
1 9  6 6- 1 9 6  7 N C I  C o n t r a c t ,  PH43-66-937, P r o j e c t  Co-Dr  rector 
w i t h  Carl F, T e s s m e r ,  M,D,, " P r o c u r e m e n t  o f  
S e r u m  from A d v a n c e d  C a n c e r  Cases," $36 ,815 .00  
" R e s e a r c h  C1 l n i c a l  P a t h o l o g y  P r o g r a m  i n  C a n c e r . "  
1 9 6 5 - p r e s e n t  N C 1  G r a n t ,  5 R 0 1  CA06939-04, C o n s u l t a n t ,  
1 9 6 5 - 1 9 6 6  N C I  Grant, CA09724-05, C o n s u l t a n t ,  " T r a c e  
M e t a l  P a t t e r n s  i n  Normal a n d  Mal i g n a n t  T i s s u e . "  
E D U C A T I O N A L  A C T I V I T I E S  
r a t e  M. M inck le r ,  M.D. 
January 20, 1966 
"Laboratory  Automation," School o f  Medical  Technology, M.D. 
Anderson H o s p i t a l  . 
J u l y  6, 1 9 6 6  
"Mathematics, Machines, and Medicine," 1966 Summer Program 
i n  t h e  Biomedical  Sciences, M.O. Anderson H o s p i t a l .  
J u l y  25, 1966 
"Medical Record Automation," C 1  f n i c a l  Pathology Seminar, M.D. 
Anderson H o s p i t a l .  
September 15, 1966 
"Copper S t u d i e s  o f  t h e  Serum o f  Leukemia Pat ients,"  Chemotherapy 
Seminar, M.D. Anderson H o s p i t a l  . 
November 21, 1966 
" I B M  1050 A p p l i c a t i o n s  i n  Medical  Automation," Conference f o r  
I B M  salesmen, Houston, Jexas. 
November 28, 1966 
"Medical Record Automation," C 1  i n i c a l  Pathology Seminar, M.D. 
Anderson H o s p i t a l  . 
December 16, 1 9 6 6  
"Computers i n  t h e  Automated Laboratory,' '  School o f  Medical  
Technology, M.D. Anderson Hospl t a l  . 
' A p r i l  24, 1 9 6 7  
"Medical I n f o r m a t i o n  Management Systems,'' C l i n i c a l  Pathology 
Seminar, M.D. Anderston H o s p i t a l  . 
I N V I T E D  P R E S E N T A T I O N S  
Tate M. Minckler, M.D. 
August 3 ,  1965 
"A Cryogenic Shipping Container for Wet or Dry Ice Temperatures." 
2nd Annual Meeting o f  the Society for Cryobiology i n  Madison, 
Wisconsin. 
October 17, 1965 
"The Cadaver: A National Resource.'' Annual Meeting of the American 
Society of Clinical Pathologists and College o f  American Pathologists 
in Chicago, Illinois. 
November 3 ,  1965 
"Cryobiology in Medicine . A Survey." 59th Annual Meeting of the 
Southern Medical Association in Houston, Texas. 
September 22, 1966 
"Post Mortem Bacteriology: A Practical Method f o r  Routine Use." 
Annual Meeting o f  the American Society of C1 Injcal Pathologist 
and College of American Pathologists in Washington, D. C. 
October 26, 1966 
"Laboratory Automation--A Perspective." Regular meeting of the 
Houston Society of Clinical Pathologlsts, Houston, Texas. 
March 31, 1967 
"MIMS - A User Controlled Medical Information Management System." 
Fifth Annual Symposium on Biomathematics and Computer Science in t h e  
Life Sciences, Houston, Texas. 
April 27, 1967 
"Medical Information Management Systems." Computers and Medicine 
Conference, University of Oregon t4edical School, Portland, Oregon, 
R I R L J O G R A P H Y  
r a t e  M. M inck le r ,  M. D. 
1 Minck ler ,  Tate M.0 Guy R. Newell, W i l l i a m  F. O'Toole. 
A Cryogenic Sh ipp ing  Conta iner  f o r  Wet o r  D r y  I c e  
Temperatures. Cryobiology, Vol. 2, No. 2, pp. 83-86, 
Septemher-October, 196s , 
2 Minck le r ,  Tate M., W i l l  iam F. O'Toole, Guy R. Newell, 
Gen Niwayama, Paul Levine. M i c r o b i o l o g y  Exper ience 
i n  C o l l e c t i o n  o f  Human Tissue. Amer. J. C l i n .  Path., 
Vol. 45, No. 1, pp. 85-92, January, 1966. 
3 Minck ler ,  Tate M., Guy R. Newell .  The Cadaver: A 
Na t iona l  Resource. B u l l .  C o l l .  Amer. Path., Vol. XX, 
No. 2, pp. 49-51, February, 1966, 
4 Newell, Guy R., Tate M. M inck le r ,  Mary L. McCrackan. 
Cryobio logy i n  Medic ine - A Survey. Southern Med. J., 
Vol. 59, No. 9, pp. 1023-1025, September, 1966, 
*5 F a r l e y ,  W .  E., A l f r e d  H. Pul ido,  Tate M. Minck ler ,  Lee 
D. Cady. Man-Machine Communications i n  The B l o l o g i c a l -  
Med i ca 1 Research Env i ronmen t . Proc . 2 1 s  t Nat . ACM 
Conf. Assoc. f o r  Computing Machinery, pp. 263-267, 1966. 
6 Minck le r ,  Tate M., E. Boyd. Phys ica l  Growth o f  t h e  
Nervous System and I t s  Coverings. Chapter I n  Neuro- 
pathology, E d i t e d  by J e f f  MOnckler, M.D., Ph.D.8 
McGraw-Hill New York, N. Y. ( I n  Press) 
7 Minck ler ,  Tate M., Robert K. Ausman, Guy R. Newell, 
Paul H. Levine, Thomas Graham. H U M A R I S :  An Automated 
Medical Data Management System. Meth. I n f o .  Med., Vol. 6, 
No. 2, pp. 65-69, A p r i l ,  1967. 
8 de Jongh, D. S., J. W. L o f t i s ,  G. S. Green, 3. A, 
Sh ive ly ,  T. M, M i n c k l e r .  Post Mortem B a c t e r i o l o g y :  
A P r a c t i c a l  Method f o r  Rout ine Use. Amer J. C l i n .  Path. 
( I n  Press). Abs t rac ted  i n  Amer. J. C l i n .  Path., Vol. 47, 
No. 3, p. 370, March 1967. 
*9 Minck ler ,  T. M. MEDATA: A n  Automated Medical  I n f o r m a t i o n  
System. Chapter i n  NASA P u b l i c a t i o n .  E d i t e d  by J e f f  
Lindsey, Ph.D. ( I n  P r e p a r a t i o n )  
1 0  Cady, L. D., Jr., T. M. M inck le r ,  C. L. Horton, 6. A. M i t c h e l l ,  
J r .  H o s p i t a l  Automation f o r  I n f o r m a t i o n  About C i r c u l a t i o n  and 
Other Systems. 7th I n t e r n a t i o n a l  Conference on Medical  and Bio-  
l o g i c a l  Engineering, Stockholm, 1967. ( I n  Press) 
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T a t e  M. M i n c k l e r  
*11 Horton, C a r o l i n e ,  T. M. M i n c k l e r .  MEDATA - A New Concept 
i n  Medical Records Management. Proceedings o f  Fal l  S o i n t  
Computer Conference, 1967 .  ( I n  Press) 
1 2  Hrgovcic, M a r t i n ,  Car l  F .  Tessmer, T a t e  M. M inck ler ,  Benjamin 
Mosler, Grant H. T a y l o r .  Serum Copper Levels  i n  Lymphoma 
and Leukemia, w i t h  Specia l  Reference t o  Hodgkin's Disease. 
Cancer. ( In Press)  
CURRICULUM VITAE 
DATE: June 26, 1967 
NAME : Caro l  l n e  Lee H o r t o n  
PLACE AND DATE 
OF BIRTH: Houston, Texas, 
SOCIAL SECURITY 
NUMBER: 
HOME ADDRESS: 2415 Mimosa, G-3, Houston 19, Texas 
Area code 713-523-2410 
OFFICE ADDRESS: The U n i v e r s i t y  o f  Texas, M, D. Anderson 
Hosp9 ta l  and Tumor I n s t i t u t e ,  Houston, 
Texas 77025 Area code 713-529-4311, 
E x t e n s i o n  451 
MARITAL STATUS: S i n g l e  
EDUCATION: 
1954-57 S Lamar S t a t e  C o l l e g e  o f  Technology, 
Mathemat ics  
F l o r i d a  S t a t e  U n i v e r s i t y ,  Graduate work I n  
mathemat ics  
1958-59 R ice  U n i v e r s i t y ,  g r a d u a t e  work i n  mathemat ics 
WORK EXPERIENCE:  
June 1966 t o  Computer Programmer 1 V, Sect  i o n  o f  Med ica l  I n f o r m a t  i o n  
p r e s e n t  Management Systems, Department o f  Blomathematics,  The 
U n i v e r s i t y  o f  Texas, M. D. Anderson H o s p i t a l  and Tumor 
I n s t i t u t e ,  Houston, Texas 
December 1965 S e n l o r  S c i e n t i f i c  Programmer, Lockheed E l e c t r o n i c s  
t o  June 1966 Company, Houston, Texas 
August 1965 t o  Programmer, Development Designers Inc,, N o r r i  stown, 
December 1965 Pennsyl  van l a 
May 1965 t o  Programmer, Comprehensive Des igne rs  Inc., Phi l a d e l p h i a ,  
August 1965 Pennsyl  van i a 
August 1962 t o  Aerospace Techno log i s t ,  Computer Data Systems Ana lys t ,  
May 1965 NASA - MSC, Houston, Texas 
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CURR I CULUM V I T A E  
C a r o l i n e  Lee Horton 
WORK E X P E R I E N C E :  
November 1960 Systems Programmer, C E l R  Inc., Houston, Texas 
t o  August 1962 
May 1 9 5 9  t o  Computer Systems Analyst, Hughes Tool Company, 
November 1960 Houston, Texas 
July 1 9 5 7  t o  Juriior Mathematician, Mohil  011 Company, 
September 1 9 5 8  Beaumont, Texas 
S P E C I A L  INTERESTS: 
R e a l - t  ime Computer Systems 
I N V I T E D  PRESENTATIONS 
March 31, 1967 
"MIMS" - A IJser Cantrol led Medical lnformatlon Management 
System." Fifth Annual Symposium on Biomathematics and 
Computer Science i n  the Life Sciences, Houston, Texas. 
B I B L I O G R A P H Y  
Caroline Horton 
1 Cady, L. D o t  Jr., T. M. Minckler, C. L. Horton, B. A. 
Mitchell, Jr. Hospital Automation for Information 
about Circulatory and Other Systems. 7th International 
Conference on Medical and Biological Engineering, 
Stockholm, 1967. (In Press) 
*2 Horton, Caroline, To M. Minckler. MEDATA - A New 
Concept In Medical Records Management. Proceedings 
of Fall Joint Computer Conference, 1967. (In Press) 
CURRICULUM VITAE 
DATE: June 26, 1967 
NAME : A n n e t t e  Slmons 
PLACE AND DATE 
OF BIRTH: Houston, Texas, 
SOC l AL SECUR! TY 
NUMBER: 
HOME ADDRESS: 4023 A n t o i n e t t e ,  Houston, Texas 77017 
Area code 713-649-6493 
O F F I C E  ADDRESS: Department o f  Riomathematics,  The U n i v e r s i t y  
o f  Texas M e  D. Anderson H o s p i t a l  and Tumor 
I n s t i t u t e ,  Houston, Texas 77025 
Area code 713-529-4311, Ex t ,  451 
MARITAL STATUS: S i n g l e  
EDUCATION: 
1958-61 j ) i ~ l o m a ,  Stephen F, A u s t i n  H i g h  School, 
Houston, Texas 
1961-65 B.B.A.  (Magna cum laude) ,  O f f  i c e  A d m i n i s t r a t i o n ,  
U n i v e r s i t y  o f  Houston, Houstono Texas 
J u l y  1965 , U n i v e r s i t e  de P o i t i e r s ,  
Tours, France 
APPOINTMENTS: 
October  1965 S t a t i s t i c i a n ,  Department o f  Biomathematics,  
t o  p r e s e n t  The U n i v e r s i t y  o f  Texas M e  D, Anderson 
H o s p i t a l  and Tumor I n s t i t u t e ,  Houston, Texas 
Summers 1963, S e c r e t a r y  i n  1964, 1965, c l e r k - t y p i s t  i n  1963, 
1964, 1965 Computing Sc iences  S e c t i o n  o f  t h e  Mathemat ics  
Department, U n i v e r s i t y  o f  Houston, Houston, Texas 
1961-62 A s s i s t a n t  t o  bookkeeper, Lone S t a r  Supply, 
Company, I nc ., Houston, Texas 
1958-60 A s s i s t a n t  i n s t r u c t o r ,  Byers and McDonald Dance 
Stud io ,  Houston, Texas 
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CURR I CUtUM V I TAE 
Annette Simons 
HONORS AND ORGANIZATIONS:  
H igh School : Graduated Magna cum laude; N a t i o n a l  Senior  
Honor Society--Corresponding Secretary;  
American Legion Award Club--Secretary, Treasurer; 
Green Masque Players, Order o f  Rainbow f o r  
G I  r ls - -Recorder  
U n i v e r s i t y :  Graduated Magna cum laude; Phi Kappa Phi and 
Beta Gamma Sigma N a t i o n a l  Honor Soc le t fes ;  
French C1 ub--Secretary 
Scholarsh ips:  
1 9 6 1 - 1 9 6 3  Frank l  i n  Awards ( # 5 7 1 )  
F a l l  1963 Alpha D e l t a  Pi Award 
Spr ing  1 9 6 4  F rank l  i n  Award (#571) 
1 9 6 4 - 1 9 6 5  Houston Chapter N a t i o n a l  S e c r e t a r i e s  
A s s o c i a t i o n  Scho la rsh ip  
S P E C I A L  INTERESTS: 
Computerlzat i o n  (Automat i o n )  o f  Records 
O f f i c e  Management 
CIJRR I CULUM V I TAE 
DATE: June 26, 1967 
NAME: Rose Mary Ostrorn 
PLACE AND DATE 
OF BIRTH: San A n t o n i o  Texas, 
SOC l AL SECURl TY 
NUMBER: 
HOME ADDRESS: 9313 T a l l y  Ho #I34 
Houston, Texas 
Area Code 713-484-5343 
O F F I C E  ADDRESS: Department o f  Biomathernatics, The U n i v e r s i t y  o f  
Texas M. D. Anderson H o s p i t a l  and Tumor I n s t i t u t e ,  
Area Code 713-529-4311, Ext .  451 
MARITAL STATUS: M a r r i e d  t o  James A. Ostrom, September 18, 1965 
EDUCATION: 
September 1957- Diploma, Edgewood H igh  School, San Antonio,  Texas 
May 1961 
September 1961- Bus iness  A d m i n i s t r a t i o n ,  San A n t o n i o  J r ,  Col lege,  
May 1962 San Antonio,  Texas 
A p r i l  1966- Diploma, 1 4 0 1  Computer Programming, ECPI ,  Houston, 
January 1967 Texas 
APPOINTMENTS: 
March 27, 1967 Programmer ( A c t i n g )  Department o f  B iomathemat ics,  
t o  p r e s e n t  The U n i v e r s i t y  o f  Texas M e  D. Anderson H o s p i t a l  
and Tumor I n s t i t u t e ,  Houston, Texas 
A p r i  1 1966- Branch Secre tary ,  NASA Manned S p a c e c r a f t  Center,  
March 1967 Houston, Texas 
August 1, 1965- B i  1 i n g u a l  Sec re ta ry ,  Agency f o r  l n t e r n a t  i o n a l  
August 16, 1965 Development, Washington, D, C, 
J u l y  1964- Clerk -Stenographer ,  NASA Manned S p a c e c r a f t  Center,  
J u l y  1965 Houston, Texas 
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CURRICULUM VITAE 
Rose Mary Ostrom 
APPOINTMENTS: (Cont. )  
November 1962- Clerk-Stenographer,  SAAMA ( S A P A C E )  
Ju ly  1 9 6 4  Kel ly AFB, Texas 
September 1961- Socia l  I n s t r u c t o r ,  Madonna Neighborhood Center 
May 1962 San Antonio, Texas 
FOREIGN LANGUAGE: 
Span I sh (F1 uent 1 
HONORS: 
$ 1 0 0  Col lege Scholarshlp 
Nat iona l  Honor Society  ( S e c r e t a r y )  
Student Council (Secre tary  2 years )  
C e r t i f i c a t e s  of M e r i t  i n  Scholarship,  Attendance, 
Shorthand, and Typlng 
CURRlCULUM VITAE 
DATE: June 26, 1967 
NAME : Janet  I, P h i l l i p s  Bard in  
PLACE AND DATE 
I OF BIRTH: Hol lywood, Cal i f o r n i a  
SOC l AL SECUR l TY 
NUMBER: 
HOME ADDRESS: 7104 Selma #10 
Houston, Texas 
Area code 713-748-0511 
O F F I C E  ADDRESS: Department o f  Biomathematics, M e  D. Anderson 
H o s p i t a l  and Tumor I n s t i t u t e ,  6723 Ber tner  Ave., 
Houston, Texas 77025 
Area code 713-529-4311, Ext,  451 
MARITAL STATUS: M a r r i e d  
EDUCATION: 
1961-1965 Diploma - Permian High School, Odessa, Texas 
1965-1966 Odessa College, Odessa, Texas 
1966-1967 U n i v e r s i t y  o f  Houston, Houston, Texas 
APPO I NTMENTS : 
J u l y  1966- Greyhound Char ter  O f f  ice, Secre ta ry  
January 1967 
February 1967- M. D, Anderson H o s p i t a l  and Tumor I n s t l  tu te ,  
C le r k  T y p i s t  
HONORS: 
Na t i ona l  Honor Society,  Permian High School 
~ e a n ' s  L i s t ,  Odessa Col lege 
R Phi Theta Kappa, Odessa Col lege 
~ e a n %  L i s t ,  U n i v e r s i t y  o f  Houston 
SPEC l AL I NTERESTS : 
> 
Engl i s h  
